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DETAILED ACTION 
Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1-5 and 16-28 are rejected under 35 U.S.C, 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claim 1 is indefinite because it is unclear whether the etching with ozone is 
performed within the closed container as well. Additionally, it is unclear the structural, 
relationship between the bath and the closed container. It is unclear whether the bath is 
considered the closed container or whether the bath is closed container different from 
the closed container recited in the preamble, or whether the bath is positioned within the 
closed container. Claim 1 6 is indefinite because it is unclear the bonding step occurs 
within the closed container as well. Claim 25 is indefinite for similar reasons set forth 
with respect to claim 1 . Claim 25 is indefinite for similar reasons as set forth in claim 1 . 
It is unclear the structural relationship between the bath and the closed container. 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an internationarapplication filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 
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4. Claims 1 -2, 5, 1 1 . and 25-26 are rejected under 35 U.S.C. 1 02(e) as being 
anticipated by Hishiya et al. (US2004/0087180). 

Hishiya et al. teach pretreating a silicon wafer by immersion in an HF solution 
followed by transferring the wafer within a closed container and treating a gaseous 
ozone atmosphere (Fig. 2-3, paragraphs 70, 118, 131-137). Paragraph 118 teaches 
that the oxidation can be performed using a dry oxidation method comprising ozone. In 
reference to claims 5 andl 1 , refer to paragraph 1 31 . The limitations of an hydrophobic 
and hydrophilic surface and uniformly saturating the substrate surface with oxygen, as 
recited in clalnns 1 and 26, are inherently met as a result of performing the same method 
steps as that of the instantly claimed invention. In reference to performing the method 
steps in a single container, refer to paragraph 0129. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the inventton is not identically disctosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

6. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hishiya et 
al.(US2004/0087180). 

Hishiya et al . fail to teach the duration of wet chemical etching. However, it 
would have been within the level of the skilled artisan to modify the duration of the 
cleaning depending upon the amount and type of contaminants present on the wafer 
surface. 

7. Claims 1 3-1 6, 20-23 and 27-28 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Hishiya etal. (US2004/0087180), as applied to claims 1-2, 5, 1 1, and 
25-26 in paragraph 4 above, and further in view of Geusic et al. (6630713). 

In reference to claims 13-16 and 21-22, Hishiya et al. fail to teach bonding the 
etched surface and annealing at a temperature of 500 degrees centigrade. Geusic 
teaches a method of bonding one semiconductor surface to a second semiconductor 
surface. In col. 4, lines 20-30, Geusic teaches it is convention to anneal surfaces at a 
temperature of at least about 500 degrees centigrade. In col. 5, lines 20-60, Geusic 
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teaches etching the wafer surface with HF solution and further teaches bonding the 
wafer prior to annealing in order to retain cleanliness of wafer surfaces. It would have 
been obvious to a person of ordinary skill in the art to have modified the method of 
Hishiya et al. to include bonding and annealing since such steps, as taught by Geusic 
are conventional in the semiconductor manufacturing process. Additionally, applicant's 
own specification (page 6) teaches that the limitations of laying one wafer on top of 
another and applying pressure are conventional steps used in wafer bonding. In 
reference to bond strength, one of ordinary skill in the art would reasonably expect the 
annealing to increase the bond strength to between 0.28 to 0.38 since Geusic is 
performing annealing at the same temperature as that of the instantly claimed invention. 
In reference to claim 20, it would have been obvious to a skilled artisan to treat another 
substrate by wet etchings in order to remove contaminants from the substrate surface 
prior to bonding. In reference to claim 23, refer to the teachings of Hishiya et al. In 
reference to claim 27, Hishiya in view of Geusic fails to teach exposing the substrate 
with gaseous ozone to saturate the surface with silanol groups. However, a skilled 
artisan would have reasonably expected silanol sites to be formed since Hishiya is 
performing the same method steps as the instantly claimed invention. With respect to 
bonding the sur^ce to another surface containing silanol sites, Geusic et al. teach 
bonding of the wafers together by Si-Si bonds (col. 7, lines 30-35). 
8. Claims 1-5, 11-12, and 25-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wu et al. (US2003/0087532) in view Hishiya et al. 
(US2004/0087180). 
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Wu et al. teach etching and oxidizing a semiconductor substrate. In reference to 
Claims 1 and 11 refer to paragraphs 13 and 44. The limitations of a hydrophobic 
surface and hydrophilic surface are inherently met as a result of performing the same 
method steps as that of the instantly claimed invention. In reference to claims 2-3, refer 
to paragraphs 12 and 37, In reference to claims 4-5 refer to paragraph 57. In reference 
to claims 1 2 refer to paragraphs 28 and 29. 

In reference to claims 1,11, and 25, Wu et al. fail to teach immersing the work 
piece in a closed container. Hishiya teach immersing a substrate with HF to remove 
oxide followed by oxidation with gaseous ozone. Additionally, paragraph 129 of Hishiya 
teaches performing multiple process steps using a single container. It would have been 
obvious and well within the level of the skilled artisan to modify the method of Wu et al. 
to include immersion, as taught by Hishiya as conventional means for cleaning the 
substrate surface. In reference to the limitation of a "closed container", Wu teaches the 
advantages of performing multiple process steps using a single process chamber, as 
described in paragraphs 10, 1 1, and 54. In paragraphs 49 and 54, Wu teaches that the 
equipment used to cany out the methodology in a single process chamber can be found 
in Patents 5634978 and 5772784, which teach a single closed container. It would have 
been well within the level of the skilled artisan to have modified the method of Wu et al. 
to include a "single closed container" since Wu teaches various advantages including a 
reduction in cycle time, reduction in station to station transfer, step reduction resulting in 
increased productivity and the added economical advantages of using less chemicals 
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during processing. In reference to claim 26, both Wu et al. and Hishiya teaches treating 
the substrate with gaseous ozone. 

9. Claims 1 3-24 and 27-28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wu et al. (US2003/0d87532) in view Hishiya etal. 
(US2004/0087180), as applied to daims 1-5, 11-12, and 25-26 as described In 
paragraph 8 above, and further in view of Geusic et al. (6630713). 

In reference to claims 13-16 and 21-22, Wu et al. in view of Hishiya et al. fail to 
teach bonding the etched surface and annealing at a temperature of 500 degrees 
centigrade. Geusic teaches a method of bonding one semiconductor surface to a 
second semiconductor surface. In col. 4, lines 20-30, Geusic teaches it Is convention to 
anneal surfaces at a temperature of at least about 500 degrees centigrade. In col. 5, 
lines 20-60, Geusic teaches etching the wafer surface with HF solution and further 
teaches bonding the wafer prior to annealing in order to retain cleanliness of wafer 
surfaces. It would have been obvious to a person of ordinary skill in the art to have 
modified the method of Wu et al. to include bonding and annealing since such steps, as 
taught by Geusic are conventional in the semiconductor manufacturing process. 
Additionally, applicant's own specification (page 6) teaches that the limitations of laying 
one wafer on top of another and applying pressure are conventional steps used in wafer 
bonding. In reference to bond strength, one of ordinary skill in the art would reasonably 
expect the annealing to increase the bond strength to between 0.28 to 0.38 since 
Geusic is performing annealing at the same temperature as that of the instantly claimed 
invention. In reference to claim 20, it would have been obvious to a skilled artisan to 
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treat another substrate by wet etchings in order to remove contaminants from the 
substrate surface prior to bonding. In reference to claims 17 and 18-19 refer to 
paragraphs 37 and 57 of Wu et al. In reference to claim 20, it would have been obvious 
to a skilled artisan to treat another substrate by wet etchings in order to remove 
contaminants from the substrate surface prior to bonding. In reference to claim 23, refer 
to the teachings of Hishiya et al. In reference to claims 23-24, refer to paragraphs 28- 
29 of Wu et al. In reference to claim 27, Wu in view of Hishiya and Geusic fails to teach 
exposing the substrate with gaseous ozone to saturate the surface with silanol groups. 
However, a skilled artisan would have reasonably expected silanol sites to be formed 
since Hishiya is performing the same method steps as the instantly claimed invention. 
With respect to bonding the surface to another surface containing silanol sites, Geusic 
et al. teach bonding of the wafers together by Si-Si bonds (col. 7, lines 30-35). 

Response to Arguments 

10. The rejection of the claims under 1 12, second paragraph issues is maintained for 
the reasons set forth above. 

1 1 . Applicant argues that Hishiya is not concerned with providing a dry hydrophilic 
surface for bonding with another substrate. Applicant further argues that Hishiya does 
not teach treatment with HF followed directly by ozone treatment. Applicant's 
arguments are unpersuasive because the limitations of forming a dry hydrophilic surface 
are inherently met since Hishiya is performing the same method steps as the instantly 
claimed invention. Applicant's arguments are unpersuasive since Fig. 2 teaches a pre- 
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cleaning process directly followed by a pre-treatment process, wherein the pretreatment 
process includes ozone treatnnent. Therefore, the limitations of claim 25 are met by the 
teachings of the prior art as well. Additionally, applicants claim 1 recites "comprising" 
which is open-ended to include additional process steps. 

12. Applicant argues that Hishiya fails to teach a single container . Applicant's 
arguments are unpersuasive because paragraph 129 of Hishiya states that each 
process, including the pre-cleaning process, is performed within the oxidation treatment 
apparatus of Fig. 1. 

1 3. Applicant argues the benefit of performing the claimed invention using a single 
container. The use of a single container to perform multiple process steps is notoriously 
well known in the art, as evidenced by Wu et al. Wu, as previously discussed above, 
teaches using a single container to reduce cycle time, reduce station to station transfer, 
reduce step reduction and therefore increase productivity, and further teaches the 
economical advantage of using less chemicals, 

14. Applicant argues that Geusic fails to teach HF followed by ozone in a single 
container. The secondary reference of Geusic is relied upon to teach the conventional 
steps of bonding and annealing. 

1 5. Applicant argues that there is no indication in any of the references that the 
recited step in a single container could increase the binding strength. Applicants 
arguments are unpersuasive since claim 14 does not require the annealing to be 
performed in the same container as the etching and ozone steps. 
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1 6. Applicant argues that Wu fails to teach improving the binding characteristics of 
the surface. Applicant's arguments are unpersuasive since one would reasonably 
expect the dry hydrophilic surface to be formed since Wu is performing the same steps 
as the instantly claimed invention. 

17. In response to applicant's argument that there is no suggestion to combine the 
references, the examiner recognizes that obviousness can only be established by 
combining or modifying the teachings of the prior art to produce the claimed invention 
where there is some teaching, suggestion, or motivation to do so found either in the 
references themselves or in the knowledge generally available to one of ordinary skill in 
the art. See In re Fine, 837 F.2d 1071 , 5 USPQ2d 1596 (Fed. Cir. 1988)and In re 
Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). In this case, both Wu and 
Hishiya teach treating the wafer with an etchant followed by ozone. 

18. In reference to claims 26-28, refer to the rejections as described above. 
Applicant's amendment necessitated the new ground(s) of rejection presented in 

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 

CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sharidan Carrillo whose telephone number is 571-272- 
1297. The examiner can normally be reached on M-W 6:30-4:00pm, alternating 
Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Barr can be reached on 571-272-1414. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 



Sharidan Carrillo 
Primary Examiner 
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